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The pronunciation of a second language is an important factor in successful 
communication. However, the acquisition of phonemes not found in one' s 
native language is often diffficult for adult learners. In this cross-sectional 
study, the acquisition of English /f/, /v/, / e /, / ~/, /1/, and /r/ by 
25 Japanese adult ESL Iearners in both production mode and perception 
mode was investigated. The study in the production mode was conducted 
on the discourse level, the sentence reading level, and the word reading 
level. Results indicate that the hierarchy of difficulty in learning these 
phonemes is /f/ - /1/ - / e / - / ~ / - /v/ - /r/, Iisted from the easiest 
to the most difficult. This hierarchy supports the universal theory of 
phonological markedness. Moreover, implicational scaling of the data produces 
the same hierarchy. Results of the perception mode sutdy indicate that 
hierarchy of difficulty in learning these phonemes is (/ e /, / ~ /) - /f/ -
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/v/ - (/1/, /r/). However, no conclusions can be drawn between the 
voiced and voiceless interdentals. Ordering /1/ and /r/ is not posssible 
either, because these were only tested as a pair. The implicational pattern 
of the acquisition order in the perception mode is also not the same as 
the one found for production, and therefore difficulty orders in perception 
and production are not necessarily the same. 
Introduction 
There are a large number of people who attempt to acquir a second 
language for various reasons. Whatever their purpose for learning a second 
lang*age, they usually want to acquire the ability to speak the target language 
as a means of comnrunicaton. In order to do so, they must acquire not only 
its grammar and vocabulary but also its sound system. When a language 
learner fails to acquire the sound system of second language and therefore 
has trouble in understanding others and being understood, he cannot be 
considered to have acquired the language. Most adult language learners 
who learn a second laguage after puberty tend to have foregin accents. 
Long (1990) has presented evidence to suggest that the acquisition of a 
native-like accent may be impossible by learners who begin learning after 
6 years of age. Age is therefore one factor which influences interlanguage 
phonology. However, it is obvious that there are other factors that influence 
the language learner's sound system, too. Major (1987) , for example, 
argues that L1 interference, style, and developmental factors also imfluence 
interlanguage phonology. 
Although there are researchers who are interested in the study on the 
phonology of a second language acquisition (for example. Asher and Garcia 
1969; Dickerson and Dickerson 1977; Wode 1977; Flege 1980), the 
phonology of interlanguage has been neglected until recenty. One of the 
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reasons for this seems to be related to the commonly held belief that the 
language learner' s pronunciation of the sounds of a target language is 
influenced strongly by negative transfer from the native language. Thus, 
it was considered that studies of interlanguage phonology would produce 
the least amount of interesting data. Nevertheless, it is necessary to explore 
L2 phonology in order to establish a theory of second language acquisition. 
The present study is concerned with the pronunciation of the following 
English phonemes produced by Japanese adult ESL Iearners: 
1. the voiceless labiodental fricative / f / 
2. the voiced labiodental fricative / v / 
3. the voiceless interdental fricative / e / 
4. the voiced interdental fricative / ~ / 
5. the lateral liquid / I / 
6. the retroflex liquid / r / 
A rationale for choosing these 6 English phonemes for investigation is 
provided by the Contrastive Analysis Hypothesis (CAH hereafter) and the 
Markedness Differential Hypothesis (MDH hereafter) . 
In describing and predicting the area of difficulty in second language 
learning, the strong from of the CAH was formulated by Lado (1957) . It 
was based on this assumption: 
We assume that the student who comes into contact with a foreign 
language will find some features of it quite easy and others extremeky-
difficult. Those elements that are similar to his native language will 




This strong form of CAH claims that the errors a language learner will 
make can be predicted on the basis of a comparison of descriptions of the 
native and target language. However, research has shown that many of 
the errors predicted by the strong form of CAH do not in fact occur. For 
instance, Dulay and Burt (1973) report that transfer accounted for only 
3 per cent of the errors in their corpus of Spanish-speaking learners' L2 
English. 
Subsequently, a weak version of the CAH was proposed by Wardhaugh 
(1970), but since the weak version could not predict learners' errors, it 
became much less interesting as a principle of a second language acquisition. 
In order to reinforce the CAH, Eckman (1977) has proposed the 
Markedness Differential Hypothesis (MDH). Markedness is defined as 
follows: 
A phenomenon A in some language is more marked than B if the 
presence of A in a language implies the presence of B, but the 
presence of B does not imply the presence of A (Eckman, 1977). 
Eckman' s view is that the areas of difficulty that a language learner 
will have can be predicted on the basis of a systematic comparison of the 
grammars of the native language, the target language and the markedness 
relations stated in universal grammar, such that, 
(a) Those areas of the target language which differ from the native 
language and are more marked than the native language will be 
difficult. 
(b) The relative degree of difficulty of the areas of the target language 
which are more marked than the native language will corresopond 
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to the relative degree of markedness. 
(c) Those areas of the target language which are different from the 
native language, but are not more marked than the native language 
will not be difficult. 
When the Japanese sound system is compared with the English system, 
/f/, /v/, / e /, / ~ /, /1/, and /r/ do not appear in Japanese. Based on 
the CAH, Murakawa (1983) claims that Japanese learners of English have 
trouble in producing these English phonemes. However, some researchers 
claim that modern Japanese does have If/, /1/, and /r/. Thus, at this 
point, a brief explanation should be presented regarding this. 
Numerous Japanese words are romanized by English "f, " such as Fujiyama, 
Fujimori, etc. However, Bloch (1950, 131) describes the Japanese phoneme 
/f/ as either bilabial or labiodental, and /h/ can occur in most environments. 
Vance (1987, 20) also claims that the Japanese labiodental fricative is 
weak and is quite different from the voiceless labiodental fricatives in English. 
Therefore, while it can be claimed that Japanese has /f/ at the phonemic 
level (and is therefore "the same" as English) , the facts are quite different 
at the phonetic level. 
Strictly speaking, the sound Cv] can be found in the Japanese sound 
system, but as an occasional allophone of the phoneme /b/. Therefore, 
while there are similarities between English and Japanese at the phonetic 
level in this case, Japanese learners of English must master a new distinctive 
category in order to acquire the English phoneme /v/. 
Japanese does not have any interdental sounds. Thus, neither / e / nor 
/ ~ / is found in the Japanese sound system. 
Japanese has a single liquid phoneme (Bloch, 1950; Kawakami, 1977) , 
which is frequently romanized as English "r, " e. g. Morioka, Harajuku, 
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etc. However, the Japanese liquid phoneme is most commonly realized as 
an alveolar tap Cf] (Kawakami, 1977; Ladefoged, 1971). Other allophonic 
variants include a loose alveolar stop when word initial or final, a palatalized 
variant before /i/ or /y/ and a variety of more or less "r-1ike" or "I Iike" 
variants (Vance, 1987). The Japanese liquid phoneme cannot be identified 
clearly with either English /1/ or /r/, and must be considered different 
from both of them. 
The purposes of this study are: 
(1) to see if the degree of difficulty of each phoneme is differnt. 
(2) to see if there exists a certain order for Japanese L1 adults to 
acquire a set of English phonemes which are not found in Japanese. 
(3) to see the relationship between one' s production and perception. 
Hypotheses 
As I mentioned, none of the English sounds If/, /v/, / e /, / ~ /, /1/, 
and /r/ are found in the Japanese sound system, so that it seems likely 
that it would require native speakers of Japanese a great deal of effort to 
perceive and produce any of them accurately. Kimizuka (1968) reports that 
these six English phonemes are in fact difficult for Japanese to produce 
based on her analysis of errors in English made by Japanese students. 
However, while I was teaching English to Japanese high school students, 
I often encountered situations in which a student could not produce /r/ 
but was able to pronounce /f/. Similar problems occurred in students' 
perception. As a matter of fact, differentiation of /1/ from /r/ usually 
seemed more difficult for my students than any other discrimination task. 
In order to apply markedness theory to this problem, other models must 
be consulted in addition to that utilized by Eckman. In order to illustrate 
the MDH with respect to phonology, Eckman (1977) compared the relative 
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ease with which English speakers master the French word initial voiced 
alveopalatal fricative (e. g. the first person pronoun 'je' ) with the relative 
difficulty with which German speakers of English master final voicing 
contrasts in stops(e.g. 'hat' vs. 'had' ) . Eckman' s solution rests upon 
a claim of typological markedness with respect to the positions in which 
sound contrasts occur. This particular solution is relevant only to situations 
in which both native and target language share the basic phonemic contrasts 
(not the case when comparing English and Japanese) and has nothing to 
say about relative difficulty when "new" or zero-category sounds are 
involved (Dreasher & Anderson-Hsieh, 1990: 74) , a factor which does 
enter into the comparsion of English and Japanese. 
The best known models of markedness in phonology are those of Jakobson 
(1941) and Chomsky and Halle (1968) . Jakobson formulated predictions 
about L1 acquisition sequences based on a universal hierarchy. His theory 
predicts that voiceless consonants are acquired before their voiced counterparts, 
that stops are acquired before nasals, followed by fricatives and finally 
liquids. According to Jakobson' s model, all of the English phonemes 
invesitgated in the present study are relatively marked from a universal 
perspective, since all are either fricartives or liquids. All are more marked 
and therfore predicted to be more difficult than the least marked consonants 
/p, k, t, s, n/, but none of these are at issue since Japanese and English 
contain them all. Moreover, since Japanese has one liquid sound, it is 
not clear whether the English liquid that is different from the Japanese 
one (not an easy choice, as indicated above) is necessarily predicted to 
be more difficult than all fricatives by this theory. Chomsky and Halle 
formalized Jakobson' s observations and others of their own into a set of 
universal marking conventions for phonology, two of which are relevant 
for the present sutdy: 
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(1) Cu voice] H' C- voice] / C- son] 
(2) Cu lateral] -~ C+ Iateral] 




1. / ~/ is more marked than / e/, and therefore will 
be more difficult for language learners to acquie. 
2. /v/ is more marked than /f/, and therefore will be 
more difficult for language learners to acquire. 
3. / r / is more marked than / I /, and therefore will be 
more difficult for language learners to acquire. 
Based on my firsthand experience, the CAH, and the concept of markedness 
employed in Chomsky and Halle (1968, 402-14) , I expect that there exist 
differences among /f/, /v/, / e /, / ~ /, /1/, and /r/ in terms of the 
degree of difficulty, at least with respect to the three hypotheses phrased 
above. 
If the degree of difficulty of each phoneme is found to be different, then 
I would like to see whether there is a natural order of acquisition by 
Japanese speakers. In his research in the area of child language acquisition, 
Ingram (1976) found a phoneme acquisition order. He arranged a list of 
English phonemes in chronological order and correlated them with the 
approximate age of the speakers when acquired. Lee (1983) also found 
that there is a natural order of English phoneme acquisition by Koreans. 
The acquisition order found by Lee was /f/ - /1/ - /r/ - /v/- / 6 / -
/ ~/. 
Regarding the relationship between perception and production, it is often 
said that those who have a "good ear" pronounce a second language well. 
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As a matter of fact, I have known many English language teachers who 
believe that language learners must acquire perception skills prior to production 
skills in order to produce the phonemes not found in their native language. 
However, Sheldon and Strange (1982) found evidence that speech production 
can precede speech perception, specifically with respect to the contrast 
between English /1/ and /r/ by Japanese speakers of English. 
Schneiderman, Bourdages, and Champagne (1988) have summarized a 
number of studies, concluding that discrimination usually but not always 
precedes production ability. Taking these factors into consideration, I 
hypothesize that language learners do not necessarily have to depend on 
their preception skills in order to pronounce the target language accurately 
and that difficulty order in perception and production will not necessarily 
be the same. 
Method 
Subjects 
The subjects of this study were 25 adults, aged 18 to 37. A11 of them 
were native speakers of Japanese and living in Honolulu, Hawaii, where 
the experiment was conducted. They were all of upper-middle socio-economic 
status. Among those 25 subjects, 15 of them were studying at Hawaii 
Pacific University' s English Foundations Program while the rest were in 
an undergraduate program at the same college. Among the 15 students in 
the English Foundations Program (EFP hereafter) , five were from lower-
intermediate level, five from intermediate level, and five from advanced 
level. These 15 EFP students had been placed into their levels based on 
the placement test given by the EFP. Also, half of those who were in the 
undergraduate program were freshmen or sophomores, and the other half 
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were either juniors or seniors.
Design and Procedure 
1. Method of Data Collection 
1.1. Production Tasks 
In this experiment, three kinds of production tasks were given to each 
subject in order to see the degree of difficulty in producing the English 
target sounds. The first task, which was ~ilso used to gather information 
about the subjects' background, was to respond to 25 questions asked by 
the experimenter (See Appendix B) . The second task was to read 15 
sentences (See Appendix C) . The third task was to read 60 words (See 
Appendix D). The responses of each subject were recorded on a cassette 
tape recorder. Three types of production tasks were used because of the 
reasons stated below. 
a. Tarone (1983) has claimed that the vernacular style is the most 
stable and consistent of all styles. In this study, the discourse level production 
task was the closest to the vernacular style among the three types of production 
tasks. However, it has been predicted that not all subjects would produce 
the English phonemes /f/, /v/, / 6 /, / ~ /, /1/, and /r/ as many at the ~
experimenter wanted them to produce for the later analysis. 
b. It has also been predicted that there would be some subjects who 
could produce sounds more accurately when they are allowed to attend 
closely to their production (e.g. on sentence reading task and on word 
reading task) . 
(A) Discourse Level Production 
This was the first task which was given to the subjects. Each 
subject was asked to respond to 25 questions given by the 
experimenter. All questions were asked in English which was 
- 314 -
A Natural order of Dlffrcutty tor English Phoneme Acqulsitlon by Japanese 
simple enough for lower-intermediate level subjects to understand. 
(B) Sentence Reading Level Production 
Following the interview, each subject was asked to read 15 
sentences. The appearance of the previously mentioned phonemes 
were as follows: 
/f/ - 16 times 
/v/ - Il times 
/e/ - 9 times 
/~/ - 15 times 
/1/ - 17 times 
/r/ - 17 tim_es 
(C) Word Reading Level Production 
After the sentence reading task, each subject was asked to read 
a list containing 60 words. The appearance of each phoneme 
was 10 each: 5 in the word initial position, 2 in the word medial 
position, and 3 in the word final position. 
1.2. Perception Task 
Minimal Pair Discrimination Task 
Following these three types of production tasks, a perception task was 
given to each subject. The purposes of the perception tasks were: 
a. To assess the subjects' ability to discriminate: 
(1) /f/ and /h/ 
(2) /v/ and /b/ 
(3) /e/ and /s/ 
(4) /e/ and /t/ 
(5) /~/ and /z/ 
(6) /~/ and /d/ 
(7) /1/ and /r/ 
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b. To see if there is an order of difficulty among these discriminations. 
c. To compare the results with those of production tasks with a view 
to seeing if the perception task correlates with the production ones. 
The stimuli for this task consisted of seven minimal pairs which contained 
one of the phonemes shown above in the initial position of each word. Using 
a cassette tape recorder, these stimuli were recorded by a native English-
speaking adult male. The rationale for having these pairings is shown below. 
For (1 and 2) : As Vance (1987, 20) menti,ons, the Japanese sound system 
includes labiodental fricatives which are quite different from 
the English ones. However, sometimes the opening between 
the lower lip and upper teeth is large and produces a sound 
which is similar to /h/ and /b/. 
For (3 and 4) Although Japanese has a distinction between a strident 
fricative /s/ and a non-strident stop /t/, it does not have 
a non-strident fricative. 
For (5 and 6) : Although Japanese has a distinction between /z/ and /d/, 
it does not have a non-strident fricative. 
For (7) : Kohmoto (1960, 98-9) predicts that /r/ will be substituted 
for English /1/ regardless of environment. Beebe (1987) 
also mentions that Japanese has only one flap /r/ where 
English has two liquids. 
The subjects listened to the stimuli in a quiet room. Each subject was 
instructed to listen to the recording to identify which phoneme was produced 
in the initial position of each word, and to write the first letter of each 
word on a given sheet (See Appendix E) . They were given a trial run 
before beginning the perception task. The insructions were as follows: 
"You are going to hear English words pronounced by a native speaker 
of English. Write the first letter of each word. (Write either 'th' 
- 316 -
A Natural Order of Diffrculty for English Phoneme Acquisition by Japanese 
or 't' for the question D.) Now I' Il give you an example using the 
word 'pen' beginning with the letter 'p, ' and the name 'Ben' beginning 
with the letter 'b. ' If you think the native speaker said 'pen, ' write 
'p. ' However, if you think the speaker said 'Ben, ' write 'b. ' " 
2. Method of Data Analysis 
2. 1. Production Tasks 
After the subjects completed the discourse level task, their responses 
were collected and transcribed by the experimenter. The phonemes /f/, 
/v/, / e /, / ~/, /1/, and /r/ on the transcript were all underlined. All 
of these phonemes which appeared on the sentence reading task and the 
word reading task were also underlined. A native speaker of English who 
had completed a course in phonology at University of Hawaii at Manoa 
listened to the subjects' responses on the discourse level, the sentence reading 
level, and the word reading level. Following Asher and Garcia (1969), 
on each level, the listener judged and divided all six phonemes that were 
produced by the subjects into three groups according to accuracy 
near-native, slight-accent, and difinite-accent. However, taking account 
of the fact that even native speakers may produce sounds with a slight 
accent, only the category of definite-accent was regarded as incorrect and 
the other two were regarded as correct in this study. 
Strictly speaking, no implications can be drawn from order of difficulty 
to order of acquisition in a cross-sectional study such as the present one, 
where difficulty is identified only in terms of correct vs. incorrect responses 
and subjects are not grouped into independently established proficiency 
levels. However, the logic of an argument from difficulty order to acquisition 
order can be improved somewhat if the data obtained in the study can be 
successfully scaled, such that if any subject is shown to have mastered 
phoneme X then that subject also has mastered phoneme Y but not vice-
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versa. For this reason, after the native speaker evaluated the accuracy of 
the written transcripts, an implicational scale for each level (discourse, 
sentence reading, word reading, and overall production) was created based 
on Dittmar' s model (1980). The procedure for devising the implicational 
scale is shown below. 
(1) Counting the number of times each phoneme was expected to be 
produced in the dicourse. 
(2) Counting the number of times each phoneme was actually produced 
by the subjects. 
(3) Measuring the accuracy by dividing the former number by the latter 
number. 
(4) Forming a matrix of the subjects' accuracy on each phoneme so that: 
a. The subjects are listed vertically according to the accuracy 
average of each of the six phonemes produced. The one with the 
highest accuracy is placed at the top of the scale; the one with 
the lowest accuracy is placed at the bottom of the scale. 
b. The phonemes were listed horizontally according to the accuracy 
average of all the subjects. The phoneme with the highest accuracy 
was placed at the left end of the scale; the one with the lowest 
accuracy was placed at the right end of the scale. 
(5) Distinguishing and establishing different variables according to the 
different groups of subjects. 
(6) Drawing a 'stair-case' Iine to distinguish those groups of subjects 
who produced those phonemes with relatively high accuracy. 
(7) Circling the exceptions, i.e. those instances which do not fit the 
implicational pattern. 
2. 2 Perception Task 
Individual scores of the perception task were obtained by counting the 
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number of correct items on the minimal pair discrimination task. In order 
to see if there might be an order of acquisition implied by such discriminations, 
an implicational scale was created as follows: 
(1) Counting the number of correct items on each minimal pair discrimination 
task. 
(2) Measuring the accuracy by dividing the number of correctly-discriminated 
items by the total possible number, which was 10 for each minimal pair. 
(3) Forming a matrix of the subjects' accuracy on each minimal pair so 
that: 
a. The subjects are listed vertically according to the average accuracy 
of discriminating seven minimal pairs. The one with the highest 
accuracy is placed at the top of the scale; the one with the lowest 
accuracy is placed at the bottom of the scale. 
b. The minimal pairs are listed horizontally according to the accuracy 
average of all the subjects. The minimal pair with the highest 
accuracy has been placed at the left end of the scale ; the minimal 
pair with the lowest accuracy has been placed at the right end of 
the scale. 
(4) Distinguishing and establishing different variables according to the 
different groups of subjects. 
(5) Drawing a 'stair-case' Iine to distinguish those groups of subjects 
who perceived those minimal pairs with relatively high accuracy. 
(6) Circling exceptions, i.e. those instances which do not fit the 
implicational pattern. 
3. Overall Performance 
In order to see the relationship between one' s production and perception, 
the average accuracy of the three types of production tasks and the perception 
tasks were compared with each other. The method used to determine the 
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correlation between the subjects' s production performance and their perception 
performance was the calculation of the Pearson product-moment correlation 
coef f icient. 
Results 
1. Production Tasks 
(A) Discourse Level 
Figure I below indicates the average accuracy by the subjects in producing 
each phoneme at this level. 
Insert Figure I about here 
At the top of the graph is the phoneme produced with the highest accuracy 
by the subjects; at the bottom that produced with the lowest accuracy. 
The order of difficulty in producing those phonemes on the discourse level 
was /f/ - /1/ - / e/ - /~/ - /v/ - /r/ from the easiest to the most 
difficult. Table I shows the results of implicational scaling of the discourse 
production data. 
Insert Table I about here 
Although there are 14 cells which did not fit the implicational pattern, 
there seemed to be a general pattern in phoneme acquisition order at the 
discourse level of production. Using the average numbers that indicated 
the accuracy in producing each phoneme, a hypothesis for acquisition order 
was established, which appeared as follows: /f/ - /1/ - / e / - / ~ / -
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/v/ - /r/. However, since there were no subjects whose accuracy on every 
phoneme was 80% or above, it is not possible at thls point to determine 
that the implicational pattern is an indication of the order of acquisition. 
Thus, it must be noted that the order is tentative at this point. Below 
this order is compared with the results on two other levels. 
(B) Sentence Reading Level 
Figure 2 below indicates the average accuracy by the subJects in 
producing each phoneme at this level. 
Insert Figure 2 about here 
As Figure 2 indicates, the order of difficulty at the sentence reading 
level was /f/ - /1/ - / g/ - /~/ - /v/ - /r/ from the easiest to the 
most difficult. This order is the same as the one found at the discourse 
level of production. 
An implicational scale was also created for the results on this sentence 
reading level. 
Insert Table 2 about here 
Once again, a ' stair-case' Iine was drawn in order to distinguish those 
groups of subjects who produced the phonemes with relatively high accuracy. 
At this level, the ' stair-case' Iine was also drawn at 80%. There were 
only two cells which did not fit the implicational pattern. This supports 
the idea that on the sentence reading level there is both a difficulty order 
and an acquisition order at work, although the latter cannot be concluded 
firmly. 
(C) Word Re~ding Level 
- 321 -
Yoshlyukl FuJimorl 
The degree of difficulty in the production of /f/ - /1/ - / e / -
/ ~ / - /v/ and /r/ on the word reading level was also determined by the 
average accuracy of the subjects' performance. The results are shown in 
Figure 3 below. 
Insert Figure 3 about here 
As the Figure 3 indicates, the order of difficulty at word reading level 
was found to be /f/ - /1/ - / e / - / ~/ - /v/ - /r/ from the easiest to 
the most difficult. This order is the same as the one found both at the 
discc~rse level and at the sentence reading level. 
In order to investigate whether an acquisition order at this level also 
exists, an implicational scale was created. 
Insert Table 3 about here 
A ' stair-case' Iine was again drawn at 80%. Although there were six 
cells which did not fit the implicational pattern, these did not affect the 
pattern, which provides support for an acquisition order. 
(D) Overall Production Performance 
The degree of difficulty in producing /f/ - /1/ - / e / - / ~ / - /v/ 
and /r/ at overall production level was determined by averaging the degree 
of difficulty on the three tasks. Since all three levels of production tasks 
showed the same order of difficulty, it was not surprising that the order 
of difficulty at the overall poduction level was the same, which was /f/ -
./1/ - / e / - / ~ / - /v/ - /r/ from the easiest to the most difficult. 
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Insert Figure 4 about here 
An implicational scale was also created for the overall production level. 
A ' stair-case' Iine was again drawn at 80%. 
Insert Table 4 about here 
Although there were nine cells which did not fit the implicational pattern, 
the 'starr-case' clearly implied the likelihood of a phoneme acquisition order 
which might be confirmed by logitudinal research. 
2. Perception Task 
In order to examine whether their pronunciation depends on their perception 
performance, the minimal pair discrimination task was given to the subjects. 
The minimal pairs used in this task are shown in Appendix E. 
The degree of difficulty in the minimal pair dicrimination task was 
determined by the accuracy of the subjects' performance. Figure 5 below 
indicates the average accuracy by the subjects on the minimal pair discrimination 
task and the order of difficulty in discriminating them. 
Insert Figure 5 about here 
In Figure 5, the minimal pair discriminated with the highest accuracy is 
placed at the top of the graph; the pair with the lowest accuracy is placed 
at the bottom of the graph. Thus, the order of difficulty in discriminating 
these minimal pair sounds from the easiest to the most difficult was found 
to be as follows: 
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1. /e/and /t/ 
l. /~/and /d/ 
3. /6/and /s/ 
4. /~/and /z/ 
5. /f/ and /h/ 
6. /v/ and lbl 
7. /1/ and /r/. 
Although a difficulty hlerarchy was found, this task was too easy for 
the subjects since their accuracy average on this task was 87. 7%. 
Based on the individual scores, an impllcational scale was once again 
creat*d. 
Insert Table 5 about here 
A ' stair-case' Iine was drawn at 80% as well as those lines drawn on 
three other implicational scales for the production tasks. There were 12 
cells which did not fit the implicational pattern. 
3. Overall Performance 
A Pearson product-moment correlation coefficient was calculated in order 
to see the relation between each subject' s accuracy average at the overall 
production performance and one' s accuracy average at the perception performance. 
Table 6 indicates the results. 
Insert Table 6 about here 
Since the Pearson product-moment correlation coefficient is . 7158, which 
is greater than the critical value of . 4451, the correlation seems to be 
- 324 -
A Nat**al o*der of D*ff*culty to* E*ghsh Pho~e~e Acq~is*tio~ by Japanese 
statistically significant at p< . O1. However, because the distribution of 
the variables on the perception task is negatively skewed, the calculated 
correlation coefficient cannot be considered statistically significant. Therefore, 
the relationship between the subject' s production performance and the perception 
performance is not statistically revealed. 
DiscusSiOn and ConcIUSlon 
In this study, the degree of difficulty in producing and perceiving English 
phonemes If/, /v/, / e/, l~/, /1/, and /r/ for the Japanese adult ESL 
learners was investigated. The results from the production tests indicate 
each of these 6 phonemes differs in terms of the degree of difficulty and 
also support all three hypotheses. Figure 6 below visually indicates that 
these hypothese are supported. 
Insert Flgure 6 about here 
In every production task, / e/ was produced with higher acuracy than 
/ ~ /, although there exist slight differences between these two interdentals 
in terms of the degree of difficulty. /f/ was produced with much higher 
accuracy than /v/, and the differences between these two labiodental 
fricatives are substantial. /1/ was also produced with higher accuracy 
than /r/. Though these differences vary in magnitude, we can draw the 
following conclusions on the basis of these results. 
1. It is more difficult for the Japanese ESL Iearners to acquire 
/~/ than /6/. 
2. It is more difficult for the Japanese ESL Iearners to acquire 
/ v / than / f l. 
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3. It is more difficult for the Japanese ESL Iearners to acquire 
/ r / than / I l. 
This study also supports the universal theory of phonological markedness 
of Jakobson and Chomsky & Halle. According to Jakobson's theory, as 
well as a set of marking conventions for phonology formalized by Chomsky 
& Halle, voiceless consonants are acquired after their voiced counterparts. 
Marking conventions also specify that the unmarked coronal liquid is lateral 
(i.e. , /1/ rather than /r/) and continuant (Chomsky & Halle, 1968, 414) . 
Although an order of acquisition cannot be concluded firmly, the implicational 
scales shown in Table 1, 2, 3, and 4 support the universal hierarchy. 
The results from the perception part of the study, however, do not 
support the predictions (Hypothesis 1, 2, and 3) so clearly. Based on 
the implicational pattern shown in Table 5, it appears as though /f/ is 
easier than /v/ in perception as well as in production, but the pattern 
does not permit ordering / e / and / ~ /. With respect to /1/ and /r/, 
no conclusion can be drawn since these two phonemes were only tested as 
a pair. Thus, the perception test will need to be reformulated for further 
study. 
Other theories not considered in this study, such as under-specification 
theory or natural phonology (Stampe, 1969) might make slightly different 
predictions regarding the relative difficulty and ordering of the English segments 
examined in this study, but one theory which makes the most different 
predictions from the ones made here and which therefore deserves some 
mention is that of Flege (Flege, 1981; Flege and Hillenbrand, 1987). 
Directly contradicting the CAH and without reference to markedness, Flege 
clalms that L2 Iearners will produce completely "new" sounds more accurately 
than "old" sounds, sounds that are similar to but not identical to the 
sounds of the L1. As noted earlier in this paper, English /1/, /r/, /f/, 
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and /v/ are each different from their closest Japanese variants on either 
phonetic or phonemic grounds, but they are not completely different, i.e. 
in Flege's terms, they are old sounds. Flege' s model of interlanguage 
therefore predicts that the two English interdental fricatives / 6 / and / ~ l, 
the only sounds with no counterparts at all in Japanese at either the 
phonemic or the phonetic level, will be easier to acquire than the others. 
The perception data presented in this paper provide a small measure of 
support for this prediction. The production data presented here clearly 
contradict the prediction, so this study does not provide any support for 
Flege' s production model of interlanguage phonology. However, it should 
be noted that Flege' s predictions refer to ultimate mastery of phonetic 
detail, whereas the present study depended upon merely acceptable production. 
Although this study has produced evidence for an order of phoneme difficulty 
that holds across three measures of production, it remains possible that 
different criteria for scoring would result in different orders. 
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Li~~i~~~JTable 2 
Implicational Scale-Ordering of 25 Japanese ESL Learners on Producing 
If/, /1/, / e /, / ~ /, /v/, and /r/ at Sentence Reading Level 



















































































































































































































































































/f/, /1/, /6/, 
Subject 
Scale-Ordering of 
/~ , /v/, and 
/f/ /1/ 
25 Japanese 





























































































































































































































































A Natural Order of Difficulty 
Scale-Ordering 










































for Engllsh Phoneme Acqulsrtion by Japane e 
25 Japanese ESL Learners on Producing 
/r/ at Overall Production Level 
/ 6 / / ~ / / v / / r / Average 
(~) 
89. 6 97. 9 80. 6 83. O 90. 3 
89. 3 91. 7 87. O ~~} 88. 6 




























































































































































Implicational Scale-Ordering of 25 Japanese ESL Learners of Discriminating 
/f/ from /h/, /v/ from lb/, / e / from /t/, / e / from /s/, / ~/ from 
/z/, / ~ / from /d/, and /1/ from /r/ on Perception Level 
Subject / e f / ~/ / g/ / ~/ / f / / v / / I / Average 
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A Natural Order of Drrficulty for 
~~~Tl Table 6 
Comparison of the Accuracy Average 
and the Perception Task 




























Degree of difficulty to produce /f/, /1/, / 6 /, / ~/, /v/, and /r/ on 
Discourse Level Production Task 
Accuracy O 10 20 30 40 50 60 70 80 90 100 ( %) 
rE~~T:~l Figure . 
Degree of difficulty to produce /f/, /1/, / 6 /, / ~ /, /v/, and /r/ on 
Sentence Reading Level Production Task 
Accuracy O 10 20 30 40 50 60 70 80 90 100 (~) 
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LEJ~~~iL~JFigure 3 
Degree of difficulty to produce /f/, /1/, / e /, / ~/, /v/, and 
Word Reading Level Production Task 























Comp_~rison of the de~~ee of difficulty_ 












at three levels of produc ion tasks 
Discourse Level ----
Sentence Reading Level 
Word Reading Level 





Degree of difficulty to discriminate /f/ from /h/, /v/ from lbl, 
from /t/, / e / from /s/, / ~/ from /z/, / ~ / from /d/, and /1/ 
/r/ in the initial position of minimal pair words. 
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AppendiX B 
Stimuli for Discourse Level Production Task 
1. Tell me your name. 
2. Tell me your phone number. 
3. Tell me your address. 
4. When did you start learning English ? 
5. When did you come to the U. S. ? 
6. Have you lived in another part of the U.S. ? 
How long did you live there? 
7. Did you use English at school or at work before attending Hawaii 
Pacific College ? 
How long did you use it ? 
8. How long have you been enrolled in H. P. C. ? 
9. Do you have any roommates ? 
How many roommates do you have ? 
What are your roommates' native languages ? 
What language do you usually use to talk with your roommates ? 
10. What language do you use the most outside the classroom ? 
Why do you use the language the most ? 
11. Which language do you like to use more, English or Japanese ? 
Why do you like to use the language better than the other ? 
12. How do you feel about talking in English with native speakers of 
Japanese ? 
13. Do you like to talk with non-Japanese people ? 
Why/why not ? 
14. Do you think pronunciation is important ? 
How much do you think it is important ? 
15. How do you feel about making mistakes while you are talking in 
English ? 
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Appendix C 















Jeff lives in a green house by the river. 
The Third Floor is the name of famous restaurant in Hawaii. 
There are a lot of things to do. 
Lucy has a very low voice. 
My roommate gave me a call from school. 
April fifth is my birthday. 
If you throw me from the train, you will regret it. 
He likes red better than blue. 
Those people over there were looking for a bathroom. 
They said that their favorite expression was "Thank you. " 
Her grandfather was a thief. 
Although it rained yesterday, I still went surfing. 
Visitors are not allowed to park on the fourth floor. 
I drive my car every day. 



































































































You are going to 
English. Write the 
"f" either th" or L 
Answer Sheet 
hear English 
first letter of 
) 
for Perception Task 
word pronounced by a 
each word. (For the 
native speaker of 






















5. 6. 8. 7. 
5. 6. 8. 7. 
6. 8. 7. 
5. 6. 8. 7. 
5. 6. 7. 8. 
5. 6. 8. 7. 
5. 7. 8. 6. 
9. 10. 
9. 10. 
9. 10. 
9. 10. 
9. 10. 
9. 10. 
9. 10. 
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